Functional outcomes of structural peculiarities of striated muscle tropomyosin.
Tropomyosin is a dimer coiled-coil actin-binding protein. Adjacent tropomyosin molecules connect each other 'head-to-tail' via an overlap junction and form a continuous strand that winds around an actin filament and controls the actin-myosin interaction. High cooperativity of muscle contraction largely depends on tropomyosin characteristics. Here we summarise experimental evidence that local peculiarities of tropomyosin structure have long-range effects and determine functional properties of the strand, including changes in its bending stiffness and interaction with actin and myosin. Point mutations and posttranslational modifications help to probe the roles of the conserved 'non-canonical' residues, clusters of stabilising and destabilising core residues, and core gap in tropomyosin function. The data suggest that tropomyosin structural lability including a diversity of homo- and heterodimers of different isoforms provide a balance of stiffness, flexibility, and strength of interaction with partner sarcomere proteins necessary for fine-tuning of Ca2+ regulation in various types of striated muscles.